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The goal of this paper is to examine the dynamic eﬀects of ﬁscal in-
struments in Lithuania on the economy and welfare. In the analysis, a
calibrated dynamic stochastic general equilibrium model for Lithuania
is employed. The calculation implies that 9-16 percent of tax cuts are
self-ﬁnancing in the long run. It suggests that the slope of Laﬀer curve
in Lithuanian economy is rather ﬂat. The analysis of eﬀects of diﬀerent
tax cuts shows that the impact of 1 percentage point permanent decrease
in statutory tax rate on gross domestic product is very small (within the
range of –0.15 through 0.15 percent in all cases). The estimated gov-
ernment expenditure multiplier has a diﬀerent sign in the long run when
various ﬁnancing sources are used to balance the government budget.
Keywords: ﬁscal policy, degree of self-ﬁnancing of tax cuts, impact of
tax cuts, government expenditure multiplier.
JEL classiﬁcations: E62, H24, H25.
Santrauka
Taikant kalibruotą Lietuvos ekonomikos dinamini ˛ stochastini ˛ bendro-
sios pusiausvyros modeli ˛, darbe nagrin˙ ejamas ﬁskaliniu ˛ priemoniu ˛ poveikis
šalies ekonomikai. Gaunama, kad mokesčiu ˛ sumažinimas “save kompen-
suoja” 9-16 procentu ˛ ilgu laikotarpiu. Taip pat nustatoma, kad mokesčiu ˛
statutiniu ˛ tarifu ˛ sumažinimas 1 procentiniu punktu turi nedaug i ˛takos
šalies bendrajam vidaus produktui (nuo –0.15 iki 0.15 procento, priklau-
somai nuo mokesčio). Apskaičiuotas vyriausyb˙ es išlaidu ˛ multiplikatorius
turi skirtingus ženklus ilgu laikotarpiu. Multiplikatoriaus reikšm˙ e prik-
lauso nuo vyriausyb˙ es biudžeto papildomo ﬁnansavimo šaltinio.
Pagrindiniai žodžiai: ﬁskalin˙ e politika, mokesčiu ˛ tarifo sumažinimas, vyriau-



































































The economic policy is implemented using instruments of monetary and ﬁscal policy.
The combination of instruments helps the authority achieve certain objectives, in-
crease welfare of citizens as well as ensure the sustainable economic growth. Seeking
a relative price stability over a longer period, in 1994 Lithuanian currency litas was
pegged to the US dollar. Because of the expanding economical relationship with
the members of the European Union and prospective membership in the European
Union, in 2002 the litas was pegged to the euro. The analysis shows that the cur-
rency board arrangement in Lithuania was beneﬁcial (see Kuodis, 2003). However,
the peg implies that economic policy in Lithuania is mainly determined by the ﬁscal
means. Thus, to know the impact of individual ﬁscal instrument on the economy
and welfare in both short run and long run is a must.
This paper examines the eﬀects of the ﬁscal instruments, namely labor tax, cap-
ital tax, consumption tax, transfers to households, and government spending, on
Lithuanian economy and welfare assuming balanced government budget. The out-
come should help identify the best compensating mechanisms of tax cuts, choose
the appropriate ﬁscal instruments to achieve desired objectives, and so determine
the best policy. Furthermore, government expenditure multiplier and the degree of
self-ﬁnancing of tax cuts, i.e. to what extent a tax cut pays for itself, are calculated
in this paper.
In the analysis, a calibrated dynamic stochastic general equilibrium (DSGE) model
for Lithuanian economy is used. The model is based on microeconomic foundations.
Woodford (2003, 1 ch.) documents that micro-founded models are superior to the
macroeconometric models for two reasons. First, in the macroeconometric models the
expectations of future variables are determined by the current and lagged observable
state variables. However, the relationship is expected to alter in case of the change
in the policy of government. This problem can be tackled by using the ﬁrst order
conditions to determine the optimal behavior of private sector. These conditions
imply the expected evolution of endogenous variables, and their structure remains
constant when the government’s policy changes. Second advantage of micro-founded
model is their ability to calculate the impact on welfare that is indicated by the
utility function of the private agent in case of changes in the government’s policy
or any other shock. Due to these reasons, the eﬀects of ﬁscal policy as well as
optimal taxation on labor market, economy, and welfare are mostly analyzed using
dynamic general equilibrium models (for example, Chamley, 1985, Prescott, 2004).
Recently DSGE models have become very popular among macroeconomists. Smets









































9 models with sticky prices and wages and endogenous persistence in consumption
and investment are able to capture the main features of the euro area data quite
well, as long as one is willing to entertain enough structural shocks to capture the
stochastics.” Therefore, using DSGE model documented in Karpavičius (2008) that
is based on microeconomic foundations and is properly calibrated for Lithuanian
economy in this exercise is advantageous.
Our model-based simulation results imply that 9-16 percent of tax cuts are self-
ﬁnancing in the long run. It means that the slope of Laﬀer curve in Lithuanian
economy is rather ﬂat. The analysis of eﬀects of diﬀerent tax cuts shows that the
impact of 1 p.p. permanent decrease in statutory tax rate on GDP is very small
(within the range of –0.15 through 0.15 percent in all cases). The results indicate
that there is no unique recipe how to decrease the rate of a tax since the eﬀects
on welfare, price level, and GDP are diﬀerent when diﬀerent ﬁnancing means are
used to balance the government budget. The adequate ﬁnancing sources need to be
chosen to achieve desired objectives, for example, to increase GDP or welfare. The
estimated government expenditure multiplier has diﬀerent values in the long run
when various ﬁnancing sources are used to balance the government budget. On the
contrary to Baxter & King (1993), government expenditure multiplier is lower than
1 when additional government purchases are ﬁnanced by lump-sum taxes. All in all,
the impact of tax cuts and government expenditure multiplier are relatively small.
Consequently, it is likely that ﬁscal instruments, analyzed in this paper, alone are
not able substantially to aﬀect Lithuanian economy.
The paper is organized as follows. Section 2 summarizes the existing literature.
The model used is outlined in Section 3. Section 4 provides the results and their
explanation. Finally, Section 5 concludes.
2. Literature Review
There is a relatively large empirical literature on the eﬀects of ﬁscal policy and
optimal taxation. It is impossible to acknowledge the vast literature on the subject
but several studies relevant to the topic of this paper should be reviewed.
Two recent studies, Cardia et al. (2003) and Prescott (2004), analyze the impact
of labor tax. Prescott (2004) ﬁnds that marginal labor tax rate plays a key role
in the diﬀerences in labor supply for the major advanced industrial countries. The
author states that the welfare gains from reducing the eﬀective labor tax rate in
the higher tax rate countries are larger. Since in Lithuania eﬀective labor income


































































improvement on welfare when labor tax rate is reduced. Cardia et al. (2003) ﬁnd
that a reduction of 10 p.p. in the labor tax rate would increase weekly hours worked
by 4.5% in Germany, 9.9% in Canada, 12.8-18.0% in the USA and 14.5% in Japan.
Employing DSGE models, Mankiw & Weinzierl (2005) and Trabandt & Uhlig
(2006) ﬁnd that in the US economy approximately one ﬁfth of the capital tax cut
and one half of the labor tax cut are self-ﬁnancing. The results of Trabandt &
Uhlig (2006) indicate that in the EU-15 economy one half of labor tax cut and 85
percent of capital tax cut are self-ﬁnancing. The ﬁndings indicate that tax cut is
able to generate economic growth that can oﬀset a portion of loss of government
income. Authors explain that the degree of self-ﬁnancing depends on the position
of a country on its Laﬀer curve. The tax-cuts in EU-15 pay more for themselves
because the distortions in EU-15 are higher.
Christ (1968) analyzes the impact of ﬁnancing source on government expenditure
multiplier. He argues that the government expenditure multiplier cannot be esti-
mated “until it is decided how to ﬁnance the purchases”. The author ﬁnds that the
multiplier is greater than 1 in case the expenditure is not ﬁnanced by the increase in
taxes, else it is below 1 but still positive. Baxter & King (1993), utilizing the neo-
classical dynamic general equilibrium model, analyze the eﬀects of changes in ﬁscal
policy on macroeconomic activity. The authors ﬁnd that government expenditure
multiplier is likely to exceed 1 in the short run and in the long run (when addi-
tional government purchases are ﬁnanced by lump-sum taxation). However, they
emphasize the importance of ﬁnancing source of the increase in government spend-
ing: tax-ﬁnanced government spending leads to the decrease in output. Devereux
& Love (1995) obtain similar results. In addition, the authors document that the
permanent increase in government spending that is ﬁnanced with lump-sum taxes
reduces social welfare.
3. Description of Model
To examine the impact of the proposed ﬁscal reform on Lithuanian economy and
welfare, the quarterly model of Karpavičius (2008) is employed. The model is prop-
erly calibrated for recent Lithuanian data.1 The model is an extended version of the
1Lithuanian version of the paper that includes the derivation of the model, the steady state for-
mulas and log-linearized equations is available upon request. Model description in English is
available in Karpavičius & Vetlov (2008). The only diﬀerence of models in Karpavičius & Vet-
lov (2008) and this paper is capital accumulation process. In this paper, capital accumulation
process incorporates certain capital adjustment costs, whereas in Karpavičius & Vetlov (2008)
the process includes investment adjustment costs. In this paper, capital accumulation process is














































9 New-Keynesian DSGE open economy model with sticky prices and nominal wages
and is developed following Dam & Linaa (2005), Kollmann (2002), Smets & Wouters
(2003).
A small open economy model features ﬁve sectors: households, intermediate goods
producers, ﬁnal goods producers, ﬁscal and monetary authorities. The economy pro-
duces a homogeneous non-tradable ﬁnal good and a continuum of tradable interme-
diate goods. Therefore, the international trade takes place in intermediate goods.
Households maximize the intertemporal utility as a function of consumption and la-
bor, subject to an intertemporal budget constraint and taking as given the external
consumption habit. Each household is a monopolistic supplier of a diﬀerentiated
labor service. This leads to an explicit wage equation with Calvo (1983) stickiness.
Households own all domestic producers and capital stock. Households rent capital
to the domestic ﬁrms and decide how much to invest in capital stock given cer-
tain capital adjustment costs. Households temporally can increase their expenditure
beyond current income due to the foreign borrowing. Labor and capital used in
the production of intermediate goods are perfectly immobile internationally. There
is a monopolistic competition in intermediate goods markets. Intermediate goods
producers produce diﬀerentiated intermediate goods which are aggregated and sold
under imperfect competition to ﬁnal goods producers at home and abroad. Interme-
diate goods producers reoptimise prices infrequently á la Calvo (1983), but can set
diﬀerent prices in the domestic and foreign market. Domestic ﬁnal goods producer
transforms the intermediate product into a homogeneous ﬁnal good and sells in a
perfectly competitive market. Fiscal authority collects three types of distortionary
taxes (labor, capital and consumption taxes) and has two kinds of expenditures,
government consumption and transfers to households.2 In the benchmark model,
government expenditure on ﬁnal consumption goods is endogenous and all taxes and
transfers are exogenous.3 However, when it is needed, government expenditure is
exogenous and any tax rate (or transfers) is endogenous. The government budget
is balanced each period. The interest rate at which households can borrow funds
abroad depends on foreign interest rate and net foreign asset position. Foreign ex-
change rate is constant, however, the central bank is able to revaluate or devaluate
the domestic currency. The appropriate welfare measures are derived in Appendix
A.
capital depreciation rate, ω denotes the labor-augmenting technological (deterministic) change,
It is investment, and Φ denotes the coeﬃcient of capital adjustment costs that is calibrated
to the value of 7.2. In addition, model in this paper assumes that government does not use
borrowing to balance its budget.
2If transfers are negative, they are equivalent to lump-sum taxes paid to the government.
3This assumption is feasible as the authority changes tax laws rather frequently and in the 3
rd
quarter of each year the additional incomes are redistributed to achieve ﬁscal deﬁcit targets (in



































































In the analysis, the impulse responses of variables to unexpected cuts in diﬀerent
taxes and changes in government expenditure using the procedure described in Uhlig
(1999) are computed.
The following section discusses the results. First of all, the degree of self-ﬁnancing
of capital, labor, and consumption tax cuts is obtained. Thereafter, the impact of 1
p.p. permanent decrease in each tax statutory rate is calculated. Further, the impact
of 1 p.p. of GDP permanent decrease in government expenditure and eﬀect of 0.1
p.p. of GDP permanent reduction in transfers to households are analyzed. Finally,
government expenditure multiplier is computed (in case of permanent increase in
government expenditure).
4.1. Degree of Self-Financing of Tax Cuts
The degree of self-ﬁnancing of tax cuts is calculated following the procedure presented
in Mankiw & Weinzierl (2005) and Trabandt & Uhlig (2006). The dynamic and
static eﬀects are considered. In the model, Gt denotes government expenditure
on ﬁnal consumption goods. The static scoring, Gstatic, is obtained from cutting
steady state tax level in log-linearized government budget constraint, while keeping
other variables constant. Whereas the dynamic scoring, G
dynamic
t , is the impulse
response of government expenditure to the unexpected permanent decrease in tax





In addition, government pays transfers to households. Transfers amount to a ﬁxed
percentage of GDP. For analysis purposes, transfers to households can be considered
as lump-sum taxes. Thus, total tax revenue of government is equal to government
expenditure on ﬁnal consumption goods, Gt.
The analysis shows that 14% of a consumption tax cut is self-ﬁnancing (see Figure
1). The main “source” of self-ﬁnancing is the positive impact on consumption whereas
the eﬀects on employment and economic growth are minor (see Table 1 in Appendix
C).
Approximately 16% of labor tax cut is self-ﬁnancing. According to the ﬁndings,
labor tax cut has the highest degree of self-ﬁnancing in Lithuanian economy in both




















































-1 3 7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99
Quarters
Consumption tax Capital tax
Labor tax Lump-sum tax (-transfers)
Figure 1: The degree of self-ﬁnancing of tax cuts
of self-ﬁnancing.
The degree of self-ﬁnancing of capital tax cut is approximately 12% in the long
run but it is twice smaller in the short run. Slow convergence of the degree of self-
ﬁnancing to its terminal value is observed as it takes time to adjust capital stock
to its new optimal level. The degree of self-ﬁnancing of lump-sum tax cut is higher
in the short run (up to 13%) and lower in the long run (9%). The degree of self-
ﬁnancing of lump-sum tax cut is lower than degree of self-ﬁnancing of other tax cuts
in the long run because lump-sum tax is not distortionary; therefore, its cut causes
lower incentives for households to work more or to invest more in capital.
The results imply that the degree of self-ﬁnancing of tax cuts in Lithuanian econ-
omy is smaller than one in EU-15 and US economies (Mankiw & Weinzierl, 2005,
Trabandt & Uhlig, 2006). There are at least two possible reasons for this issue.
Firstly, it is likely that the distortions of taxation in Lithuania are lower than in EU-
15 and US economies. Secondly, DSGE models used in this paper and in Trabandt &
Uhlig (2006) are quite diﬀerent. Trabandt & Uhlig (2006) employ relatively simple
model; however, the model used in this paper is open economy model and features
several nominal and real frictions. The ﬁndings suggest that the slope of Laﬀer curve
in Lithuanian economy is rather ﬂat. If the tax rates were higher in Lithuania, the



































































The main factor of self-ﬁnancing for all cases is the additional government income
from consumption tax (due to increased consumption of households). Moreover, the
small impact on the economic activity leads to the modest increase in government
income from other taxes. Therefore, during the 1st year the proportions of labor tax
cut, consumption tax cut, and lump-sum tax cut coincide.
The results, presented in this Section, might be useful to policymakers since the
ﬁndings indicate that Laﬀer curve in Lithuanian economy is relatively ﬂat thus the
additional taxation would not create a lot of distortions. Similarly, tax cuts do not
lead to signiﬁcantly smaller distortions. Therefore, the opportunity of “free lunch”
almost does not exist. The results presented in this Section are obtained assuming
that the decrease in tax rate would not aﬀect the level of shadow economy. Since
the tax cuts are likely to alleviate tax evasion, the eﬀective degree of self-ﬁnancing
can be slightly higher (see Karpavičius & Vetlov, 2008).
4.2. Impact of Decrease in Statutory Tax Rate
Further in this Section, the eﬀects of 1 p.p. decrease in statutory consumption tax
(value added tax), labor tax (personal income tax) and capital tax (capital income
tax) rates are presented in case of diﬀerent scenarios. The interrelation between the
statutory and eﬀective tax rates is computed in Appendix B. The outcome should
help identify the best compensating means in case of tax cuts. Beside the eﬀects on
GDP and welfare measures, the impact on price level (before consumption tax) is
analyzed. The latter is important due to the recently rising inﬂation in Lithuania.
The ﬁndings suggest that the variations in ﬁnancing source of a particular tax cut
could lead to diﬀerent eﬀects on variables of interest.
4.2.1. Impact of Decrease in Statutory Consumption Tax Rate
Figure 2 depicts the eﬀects of 1 p.p. permanent decrease in statutory consumption
tax rate on GDP and welfare when diﬀerent ﬁnancing sources of the tax cut are con-
sidered (more detailed results are presented in Table 2 in Appendix C). All dynamic
responses are shown as percent deviations from a balanced growth path.
The positive impact on GDP is observed when the permanent decrease in statutory
consumption tax rate is compensated by the decrease in transfers to households (or
the increase in lump-sum taxes). GDP is slightly positively aﬀected in the medium
run, but is unaﬀected in the long run when ﬁnancing source of tax cut is the decreased
government consumption. GDP is negatively aﬀected when the ﬁnancing sources are









































9 tauk 3.9 0.57 0.45 0.36 0.31 0.27 0.23 0.21












Capital tax Labor tax
















Capital tax Labor tax
(b) Impact on welfare, Ut
Figure 2: The eﬀects of 1 p.p. permanent decrease in statutory consumption tax
rate
in labor or capital tax). The long-run eﬀects on GDP of 1 p.p. permanent decrease
in statutory consumption tax rate deviate from –0.13 to 0.12 percent.
According to the welfare measure Ut, in the short run the best way to cut con-
sumption tax is to raise capital tax, however, it does not hold in the long run when
the optimal way is to increase labor tax. The variable Wt is mostly determined by
the long-run eﬀects on instantaneous welfare. When transfers, (lower) government
expenditure, capital and labor taxes are used to ﬁnance the consumption tax cut, the
welfare measure Wt is –19.7, 0.2, 1.6 and 6.7 percent of consumption in steady state
respectively. It implies that one distortionary tax should be replaced by another one.
The impact of price level in all cases is negligible in the short run. Decrease in
transfers leads to the lower prices in the long run, and increase in capital tax induces
upward shift in price level.
4.2.2. Impact of Decrease in Statutory Labor Tax Rate
Figure 3 shows the eﬀects of 1 p.p. permanent decrease in statutory labor tax rate
on GDP and welfare when diﬀerent ﬁnancing sources of the tax cut are considered
(more detailed results are presented in Table 3 in Appendix C).
The impact on GDP is between –0.04 and 0.06 percent. As in the previous case,
the best outcome is when transfers are decreased, and the worst outcome is obtained
when capital tax is raised. The eﬀects on GDP when ﬁnancing sources are either
government expenditure or consumption tax coincide in the medium and long run.
According to the welfare measures, the best way to decrease labor tax is to increase














































































Capital tax Consumption tax














Capital tax Consumption tax
(b) Impact on welfare, Ut
Figure 3: The eﬀects of 1 p.p. permanent decrease in statutory labor tax rate
2.6, and –2.0 percent of consumption in steady state when the change in transfers,
consumption tax, government expenditure, and capital tax are used to balance the
government budget respectively.
The eﬀects on price level are also diverse. The decrease in transfers leads to the
most negative impact on prices (–0.06 percent in the long run), and the increase in
capital tax determines 0.04 percent increase in price level. When consumption tax is
used to balance government budget, the impact on price level is negligible, but one
needs to consider that unlike the calculation of consumer price index, in the model
the change in price level does not include directly the change in consumption tax
rate.
4.2.3. Impact of Decrease in Statutory Capital Tax Rate
Figure 4 shows the eﬀects of 1 p.p. permanent decrease in statutory capital tax rate
on GDP and welfare when diﬀerent ﬁnancing sources of the tax cut are considered
(more detailed results are given in Table 4 in Appendix C).
When capital tax rate is reduced, GDP is positively aﬀected under all scenarios.
The capital tax cut implies the permanent positive change in the optimal capital-
output ratio, ultimately this leads to the higher GDP. The impact varies from 0.03
to 0.08 percent in the long run. When labor tax is used to balance the government
budget, the impact is 0.03 percent. The eﬀects on GDP coincide (are equal to 0.04
percent) when the tax cut is ﬁnance either by the decrease in government expenditure
or by higher consumption tax. GDP is upward shifted by 0.08 percent when transfers
are compensatory measure.
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Consumption tax Labor tax
(b) Impact on welfare, Ut
Figure 4: The eﬀects of 1 p.p. permanent decrease in statutory capital tax rate
ure 4). The lifetime consumption equivalent measure, Wt, is –7.5, –0.6, –0.5 and
1.8 percent of steady state consumption when transfers, consumption tax, (lower)
government expenditure and labor tax are used to ﬁnance the tax cut respectively.
Therefore, the welfare measures lead to conclusion that the optimal way to lower
capital tax is to increase labor tax rate.
The impact on price level is negative under all scenarios. The capital tax cut
invokes investment boom; therefore, capital stock increases and so productivity does.
This positively aﬀects the competitiveness and leads to lower marginal costs as well
as price level. The model predicts that in the long run the impact on prices is –0.03
percent when labor tax is used to balance the government budget; –0.04 percent
when either government expenditure or consumption tax is compensatory measure;
–0.08 percent when ﬁscal authority reduces transfers.
4.3. Impact of Decrease in Government Expenditure
Figure 5 presents the eﬀects of 1 p.p. of GDP permanent decrease in government
expenditure when either any of distortionary tax is adjusted downward or transfers
are raised respectively (more detailed results are provided in Table 5 in Appendix
C).
The short-run eﬀects of permanent decrease in government spending are negative
in all cases, except when capital tax is decreased (see Figure 5). Then GDP increases
by 0.12 percent. The long-run eﬀects on GDP are rather diverse. When transfers
increase due to the lower government consumption, GDP falls by 0.32 percent. If
consumption tax is used to balance government budget, GDP is unaﬀected in the
long run, despite initially it decreases by –0.29 and later increases till 0.02 percent.


































































The labor tax cuts raise the incentives for households to work and invest to capital.
Therefore, in the long run GDP is positively aﬀected by 0.11 percent. Similarly, the
capital tax cut initiates the additional investment to capital. Thus, GDP is increased
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Capital tax Labor tax
(b) Impact on welfare, Ut
Figure 5: The eﬀects of 1 p.p. of GDP permanent decrease in government expendi-
ture
Instantaneous welfare measure Ut is negative under all scenarios in the 1st quarter.
However, later it increases. In the long run, the welfare measure Ut varies from –0.22
(when labor tax is decreased) to 0.65 (when subsidies are raised) percent of steady
state consumption. Moreover, according lifetime consumption equivalent measure,
the optimal way to reduce government expenditure is to increase transfers (Ut is equal
to 55.4 percent of consumption in steady state). Other options provide approximately
identical results: when rates of consumption tax, capital tax or labor tax are lowered,
the lifetime consumption equivalent measure is equal to 0.5, –4.1, –18.3 percent of
consumption in steady state respectively.
The cuts of capital or labor tax lead to lower prices in the long run (–0.36 and
–0.11 percent respectively). Consumption tax does not aﬀect price level. However,
lower transfers lead to the higher price level (0.32 percent) in the long run.
4.4. Impact of Increase in Transfers
Figure 6 presents the eﬀects of 0.1 p.p. of GDP permanent increase in transfers
(decrease in lump-sum tax) to households on welfare and GDP when diﬀerent ﬁ-
nancing sources are considered, namely either capital tax, labor tax, consumption
tax or cut in government expenditure (more detailed results are provided in Table 6
in Appendix C).


















































-1 4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99
Quarter
Percent
Government expenditure Consumption tax
Capital tax Labor tax








-1 4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99
Quarter
Percent
Government expenditure Consumption tax
Capital tax Labor tax
(b) Impact on welfare, Ut
Figure 6: The eﬀects of 0.1 p.p. of GDP permanent increase in transfers
negative eﬀect (–0.06 percent) is observed when capital tax increase is used to ﬁnance
the additional transfers. In the long run, there is a –0.04 percent decrease in GDP
when labor tax is raised. When government expenditure or consumption tax are
compensatory measures, the impact is –0.03 percent.
In the short run, instantaneous welfare is the highest (0.12 percent of consumption
in steady state) when capital tax is used to ﬁnance the increment of transfers. In
the long run, all ﬁnancing alternatives lead to the similar outcomes, instantaneous
welfare increases by 0.05-0.08 percent of consumption in steady state. According to
the lifetime consumption equivalent measure, the impact on welfare is approximately
equal under all scenarios and varies from 4.7 to 6.3 percent of consumption in steady
state.
The impact on price level is the following. If the ﬁnancing source is either gov-
ernment expenditure or consumption tax, the price level is positively aﬀected by
0.03 percent in the long run. Labor tax increase leads to 0.04 percent increase in
price level. The biggest impact is observed when ﬁnancing source is capital tax (0.06
percent), since higher capital tax implies lower capital-output ratio; therefore, the
marginal production costs and price of ﬁnal consumption goods increase.
The results suggest that the optimal way to ﬁnance the additional transfers is
government expenditure. If it is not possible, then the ﬁscal authority should lower


































































4.5. Government Expenditure Multiplier
The government expenditure multiplier is deﬁned as:
change in GDP (in currency units)
change is government expenditure (in currency units)
.
It shows the impact of additional government spending on output. If the govern-
ment expenditure multiplier is 0, it means that additional government expenditure
has no impact on economic activity. It the multiplier is negative, it implies that
additional government spending suppresses economic growth by reducing incentives
to work and to invest. This generates lower labor supply and smaller capital stock.
The positive multiplier infers that additional government spending boosts the econ-
omy (Keynesian view), though this usually can be achieved when the economy is the
recession phase.
In the analysis, following ﬁnancing sources of additional government spending are
considered: capital tax, labor tax, consumption tax, and lump-sum tax (or negative
transfers to households). The literature suggests that there might be also other
ﬁnancing sources: Christ (1968) uses printing money, Steindl (1971) lets government
sell bonds. To keep things simple, the unchanged model of Karpavičius (2008) is
used and other ﬁnancing sources are not considered.
Figure 7 displays the results.4 The analysis shows that in the long run the gov-
ernment expenditure multiplier is 0 when the ﬁnancing source is the increase in con-
sumption tax. The multiplier is negative (–0.11 and –0.38) when ﬁnancing source is
respectively labor tax and capital tax. Multiplier is positive (0.31) when the increase
in lump-sum tax is used to ﬁnance additional expenditure of government. Rather
unusual dynamic of multipliers in the short run is obtained due to nominal rigidities
(prices and nominal wages evolve á la Calvo (1983)).
Additional government expenditure has positive impact on economic growth only
when lump-sum tax (or decrease in transfers to households) is the ﬁnancing source.
The neutral eﬀect on output is obtained when the ﬁnancing source is consumption
tax. Then private consumption is “crowded out” by government consumption. Fi-
nally, a negative multiplier is found when capital and labor taxes are used to ﬁnance
the additional spending of government. The government income structure implies
that the total multiplier in Lithuania is negative in the long run and amounts to –
0.093. On the one hand, the obtained results diﬀer from ones presented in Literature
Review because unlike the authors mentioned in Section 2 (Literature Review) in
this paper more complex model is used. The model of Karpavičius (2008) features
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Quarters
Lump-sum tax (-subsidy) Consumption tax Labor tax Capital tax
Figure 7: The government expenditure multiplier in case of diﬀerent ﬁnancing sources
nominal and real rigidities, in addition, households can use external ﬁnancing sources
(foreign debt) to maximize their utility. On the other hand, this paper emphasizes
the importance of choice of ﬁnancing source as it is documented in the existing
literature.
5. Summary and Concluding Remarks
This paper assesses the eﬀectiveness of the ﬁscal instruments in Lithuania. The
results imply that the degree of self-ﬁnancing of tax cuts in Lithuanian economy is
smaller than the ones in EU-15 and US economies. There are at least two possible
reasons for this. Firstly, it is likely that the distortions of taxation in Lithuania are
lower than in EU-15 and US economies. Secondly, DSGE models used in this paper
and in Trabandt & Uhlig (2006) are quite diﬀerent. Trabandt & Uhlig (2006) employ
relatively simple model; however, the model used in this paper is open economy model
and features several nominal and real frictions.
The calculation implies that 9-16 percent of tax cuts are self-ﬁnancing in the long
run. This means that the slope of Laﬀer curve in Lithuanian economy is rather
ﬂat. The analysis of eﬀects of diﬀerent tax cuts shows that the impact of 1 p.p.
permanent decrease in statutory tax rate on GDP is very small (within the range of


































































recipe how to decrease the rate of a tax since the eﬀects on welfare, price level, and
GDP are diﬀerent when diﬀerent ﬁnancing means are used to balance the government
budget. As a conclusion, the adequate ﬁnancing sources need to be chosen to achieve
desirable objectives, for example, to increase GDP or welfare.
The estimated government expenditure multiplier has diﬀerent values in the long
run when diﬀerent ﬁnancing sources are used to balance the government budget. On
the contrary to Baxter & King (1993), government expenditure multiplier is lower
than 1 when additional government purchases are ﬁnanced by lump-sum taxes. All
in all, the impact of tax cuts and government expenditure multiplier are relatively
small. Consequently, one can state that ﬁscal instruments, analyzed in this paper,
alone are not able substantially to aﬀect Lithuanian economy.
The main disadvantage of the method used in this paper is considered to be the
type of the model.5 DSGE models are generally devised for mature economies that
are in the vicinity of the steady state of their economic development. In this case,
the analysis of impulse responses and simulations is reasonable and policy-relevant.
In contrast, Lithuanian economy might be decades away from its steady state which
could create some doubts regarding the reliability of results. At least one model-
ing issue help mitigate this problem. The model used in this paper incorporates
labor-augmenting technological (deterministic) growth. Thus, the numeric values of
impulse responses to shocks show percent deviations not from steady state but from
a balanced growth path (certain upward sloping trend). Notwithstanding with the
problems discussed above, the use of DSGE model let us obtain dynamic impact of
shocks on economic variables and utilize other advantages of micro-founded models.
Several important extensions to this analysis readily suggest themselves. Poten-
tial extensions of the paper involve the analysis of eﬀects of ﬁscal policy assuming
the presence of rule-of-thumb (non-Ricardian) consumers, and the impact of pre-
announced tax reform. Another possible extension is to introduce tax evasion in the
analysis. Furthermore, the employed model could be extended to allow households
with ﬁnite planning horizons. All these issues would improve the understanding of
eﬀectiveness of ﬁscal policy in Lithuania and are left for future research.









































9 A. Derivation of Welfare Measure
Welfare analysis is based upon the computation of non-stochastic instantaneous util-
ity function of a household. In the model, households also derive utility from a
public good which is provided by government, i.e. government expenditure is not
just a waste of resources for households. Therefore, the utility function, Ut, is ex-

















where Ct denotes private ﬁnal consumption goods, Gt denotes public ﬁnal con-
sumption goods, Lt is labor supply, σC is the inverse of intertemporal elasticity of
substitution of consumption, σL is the inverse of elasticity of labor supply, h denotes
the habit formation parameter, ¯ C and ¯ G are respectively private and public ﬁnal
consumption goods in steady state. Note that the changes (in real terms) in private
consumption and changes in government consumption aﬀect the household’s utility
equally. However, household takes public goods as given and is not able to optimize
their quantity.
The utility function is log-linearized around consumption in steady state:
Ut ≈ ¯ U + ¯ Cˆ Ut.
Therefore, the measure of welfare, ˆ Ut, shows the changes of utility of household in
terms of consumption in steady state:
ˆ Ut =

(1 − h) ¯ C
−σC ˆ Ct − h

(1 − h) ¯ C








(1 − h) ¯ G






(1 − h) ¯ G
−σC ˆ Gt−1.
ˆ Ut can be considered as the measurement of instantaneous welfare gains in terms
of consumption in steady state. In addition, the respective literature (for example,
Prescott, 2004) suggests to use the lifetime consumption equivalent measure. It shows
the percentage of consumption today and in all future periods must be increased in
















































































































9 B. Eﬀective vs. Statutory Tax Rates
In this Section, the relationships between the eﬀective tax rates (the rates in the
model) and the statutory tax rates that are determined in the law are computed.
B.1. Value Added Tax




t is the eﬀective consumption tax.
However, in the real economy it can be expressed by the following equation:
(1 + V AT)at + (1 + V AT)(ED + bt) + ct, where
V AT is value added tax, ED is excise duty, at are goods subject to V AT, bt are
goods subject to V AT and ED, ct are goods free from tax, and at + bt + ct = Ct.
Thus:
(1 + V AT)at + (1 + V AT)(ED + bt) + ct = (1 + τc
t )Ct. (1)
























The main statutory VAT rate in Lithuania is 0.18. In the model, τc
t = 0.162 (see
Karpavičius, 2008). The value of ED
Ct can be obtained from the national accounts
and the statistics of government budget. In 2006, it was approximately equal to 0.44.
Plugging the values for V AT, τc
t , and ED




Plugging this value into Equation 2, one can get that 1 percentage point change
in VAT is equivalent to:
• 0.44 p.p. change in τc


































































• 0.655 p.p. change in τc
t .
B.2. Labor Tax
In the model government income from labor tax is τl
tWtLt where Wt denotes real
(gross) wage, τl
t is the eﬀective tax rates on labor income. The eﬀective labor tax
rate can be written as:
τl
t =
x · PIT · WtLt
WtLt + at
, where (3)
at is the non-taxable income, PIT is the statutory personal income tax rate, and
x · PIT stands for adjusted statutory PIT rate (the adjustment is needed due tax
concessions and the fact that 30% of revenues from personal income tax are transfered
to the Compulsory Health Insurance Fund).
According to Karpavičius (2008), labor income in the model is equivalent to the
sum of the following national accounts: D.1 Compensation of employees, D.2 Taxes
production and imports, and B.3n Mixed income, net. It is assumed that only com-
pensation of employees is subject to PIT. Using the statistical data for 2003-2006,
one can get that: WtLt
WtLt+at ≈ 0.66.
Since τl
t = 0.091 in Karpavičius (2008), and the statutory PIT rate till the middle
of 2006 was 0.33, using Equation 3 one can get that x ≈ 0.42. Therefore, 1 p.p. of
PIT is equivalent to 0.276 p.p. of τl
t.
B.3. Capital Tax
The eﬀective capital tax, τk






CIT is the statutory rate of corporate income tax,at is the tax base, bt is the non-
taxable corporate income. According to Karpavičius (2008), τk
t = 0.051, and the
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